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Description 

[0001] The present invention relates to multi-function 
data capture devices for computer interfacing being 
more specifically concerned with the data entry of both s 
typed and similar documents and optically scanned 
image data into computer and other processing or simi- 
lar systems. 

[0002] The art is replete with various methods of data 
capture for computerized data processing systems and io 
the like, each using separate and different devices, such 
as: 

a) the use of test input devices (keyboard) for data 
entry of typed and edited alphanumeric documents; 15 

b) the use of image capture devices (scanner) elec- 
tronically to capture drawings, photographs and 
textual alphanumeric documents, such scanners 
varying from hand scanners, page scanners to 
large scale drawing scanner and 20 

c) the use of local and/or remote communication 
lines for transfer of data generated elsewhere by 
such devices above-mentioned. 

[0003] Separate keyboards are very widely used as 25 
input and control devices adjacent computers and multi- 
processor systems and the like, each having a fixed 
number of keys, local indicator lamps, internal control 
units and a communication interface. The internal con- 
trol unit monitors the keys, analyzes and filter the key- 30 
strokes and generates the appropriate codes sent 
through the communication port to the host computer. In 
addition, the control unit handles the indicator lamps on 
the keyboard. Examples of such are the following: 
Northgate OmniKey Keyboard (101 N1 , 102, Ultra); Key 35 
Tronic 101 keyboard; Cherry; BTC 5339, FC3001. 
[0004] In the daily operations of ay computerized envi- 
ronment, however, much of the data captured from 
external sources or from old files is in the form of printed 
documents (text, graphics, photos and images). Scan- 40 
ning of documents into electronic format is thus a inte- 
gral part of the computerized personal working station, 
also. 

[0005] Separate, independent scanners are accord- 
ingly also widely used, generally of two basic types: flat 45 
bed scanners and hand-held scanners. Such flat bed 
scanners embody an electro-mechanical system for 
document feeding and handling, a electro-optical unit to 
convert the scanned optical data into electronic signals, 
a operator control panel, a electronic control and so 
processing unit to control the various system opera- 
tions, the user input and indicators, and to filter and 
compress scanned data and generally handle commu- 
nications with the host computer, and embodying a 
power supply unit for the electrical and electronic com- 55 
ponents. This type of scanner can handle high resolu- 
tion and accurate scanning of a complete range of 
standard document sizes. Examples of such are the fol- 



lowing: AVR 3000/GS Plus; HP Scan-Jet Plus; Microtek 
MSF-300G; The Complete Flatbed Scanner; UMAX 
UG80; Abaton Scan 300/GS; Canon IX-30F; Dest PC 
Scan 3000; Xerox Datacopy GS Plus. 
[0006] Hand scanners have similar components 
including a electro-mechanical unit for scan speed 
detection, a electro-optical unit to convert the scanned 
optical data into electronic signals, control switches and 
indicators, and a electronic control unit to control the 
scanning process ad to handle communications with the 
host computer. This type of scanner, however, is far less 
accurate than the flat bed scanner, since the motion of 
the scanner along the scanned document is done by 
hand; and thus such is limited to lower resolution, and 
consequently to applications which do not require a high 
level of accuracy This type is also limited to a narrow 
scanning path up to about 4.5" only. Examples of such 
are the following: Nisca Inc. Nisca/GS; Logitech Inc. 
Scanman 256/GS; The Complete Half-Page Scan- 
ner/GS; DFI Inc. DFI CHS-4000; Marstek Inc. Mars M- 
6000 CG; Mirgraph Inc. Mirgraph CS-4096; KYE Inter- 
national Corp. Geniscan GS-C105, Geniscan GS- 
B105G; Mouse Systems, PC PageBrush/Color; NCL 
America Clearscan Model 400; Prolab Technology Co. 
ProScan PS-4000C, PS-4200c. 
[0007] While currently a keyboard is attached adja- 
cent nearly every computerized working station, such is 
not the case for scanners. The customary flat bed scan- 
ner is far too large to fit on may user tables in addition to 
the working station CRT-monitor and the keyboard. Due 
to its size ad cost, furthermore, the scanner is generally 
placed in a central common location within the company 
and is actually a shared and common resource. 
[0008] While a hand scanner, introduced to provide a 
solution for "personal scanning" maybe small enough to 
be placed near or at the work station, such a device is at 
best: inaccurate, low resolution apparatus with limited 
(4.5") scan width which is much less than the width of 
standard office documents (8.5" x 11"). It should be 
pointed out, moreover, that had scanner operation is 
neither easy nor simple. 

[0009] Since both keyboard and scanner methods of 
data capture for computerized systems have required 
different and separate devices, the daily operation is 
cumbersome and often inefficient. This creates a myr- 
iad of problems: file cabinets take up valuable floor 
space, misfiling causes confusion, paper is easily 
destroyed, etc. In addition, each of the distinct devices 
used for data entry has its own direct and indirect costs, 
and requires its own valuable table space. 
[001 0] Of the integrated computer keyboard with other 
facilities which do exist, reference may be made to prior 
art patent publications EP-A-0543895 having a publica- 
tion date of 14 August 1990 as of its family member 
application PCT/US91/05710, and EP-A-041 1698. 
[001 1 ] The former disclosure relates to a general pur- 
pose computer keyboard which combines in a single 
unit, multiple synergistic functions such as a document 
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scanner, speaker phone and a modem. 
[0012] The latter disclosure relates to a combined 
portable computer and facsimile machine which obvi- 
ates the prior need for a user to have to carry individual 
compatible units to the portable computer, such as an s 
image scanner and facsimile adapter. 
[001 3] It is to the improvement of this requirement for 
different and usually separate-location data-capture 
keyboard and scanner devices that the present inven- 
tion, in a principal measure, is directed; the invention io 
being concerned with the integration of the devices in a 
novel, efficient and relatively low cost manner. 
[0014] A primary object of the invention, accordingly, 
is to provide a new and improved method of and station 
apparatus for integrating keyboard and scanner data is 
capture devices mechanically and electrically into a sin- 
gle apparatus for interfacing with a computer or the like. 
[0015] A further object is to provide in such a novel 
integrated apparatus for sharing keyboard and scanner 
electronic functions. 20 
[0016] Other and further objects with be explained 
hereinafter and are more particularly delineated in the 
appended claims. 

[001 7] According to the invention there is provided an 
optically scanned data capture station for computer 25 
interfacing and the like having an electro-optical scan- 
ner and a document insertion guide provided with a slot 
opening for introducing a document-to-be-scanned by 
the scanner characterised in that the computer interfac- 
ing includes means at the scanner for enabling the 30 
scanner automatically to start scanning upon insertion 
of the document in said document guide slot opening to 
initiate communications protocol with the computer so 
that the computer may receive the scanned data. 
[001 8] Other features and advantages of the invention 35 
will now be presented and described with reference to 
the accompanying drawings wherein: 

Fig. 1 is a system diagram of the integrated appara- 



ious layers of the apparatus before integrated 
assembly 

[0019] Before proceeding to a description of the pre- 
ferred construction of Figs 1 -3, it is believed that a over- 
view of the philosophy ad features underlying such 
construction will be useful in appreciating the context of 
the invention and its significance in the art. 



[0020] As above explained, the scanner-keyboard sta- 
tion apparatus of the invention integrates the two basic 
methods for data capture: typing data using a keyboard, 
and scanning documents using a scanner. The inte- 
grated scanner-keyboard is made similar in shape and 
in sizes to the standard keyboard; but unlike a conven- 
tional keyboard, the scanner-keyboard integrates also 
high-quality scanning capabilities. 
[0021] Integration of the scanner into the keyboard 
enables bringing high quality scanning to each personal 
computer or work station without losing more table 
space for additional equipment. The mechanical struc- 
ture is designed to support an accurate feeding system 
for the integrated scanner gaining high quality scanning 
without the extra space normally required for a bed 
scanner. 

[0022] In addition, having the scanner integrated with 
the keyboard and closely related to the computer ena- 
bles major cost reductions and efficiency Among such 
cost reduction considerations are those achieved by the 
use of the host computer for power supply needs and for 
display of scan status and modes; by the use of the key- 
board keys for operator control of the scanner; by hav- 
ing one external packaging for both devices; by using 
the internal keyboard frame to support the scanner 
mechanical feeding system; and by sharing the same 
electronic board, cpu, memory and communication with 
the computer by both the keyboard and the scanner. 
[0023] The major advantage of the scanner keyboard 
of the invention, of course, is the ability to enter at each 
user station both typed-in information and high quality 
scanned documents, using a single, common and com- 
pact device. 

[0024] The basic scanner-keyboard station of the 
invention comprises the following basic components: a) 
external packaging (shown at A and D in Fig. 5, as later 
more fully discussed); b) internal mechanical frames for 
keyboard and scanner (shown at 9, 10 and 11); c) doc- 
ument or paper feed system (shown at 3-4-6-7-8-17); d) 
document feed path (shown at 14-15-16-21); e) elec- 
tronic control unit (shown at 12); and f) communication 
facility (shown at 12, 22 and 23). 
[0025] Referring to Fig. 1 , the integrated scanner-key- 
board of the invention is shown at H3, interconnected 
with a host computer main unit HI having its monitor 
H2, main cpu H4, internal bus H5, communication con- 
troller H6 and port H7 to the scanner-keyboard HI , the 
interconnecting cable being illustrated at H8. For possi- 
ble facsimile use, later explained in detail, a fax modem 
controller may be provided at H9. Connection to the tel- 
ephone network is shown effected by a cable H1 1 from 
the communications port HID. 

[0026] Turning to the scanner-keyboard assembly of 
the invention, in the plan and longitudinal sectional 
views of Figs. 4 and 2, the keyboard keys 1 are shown 
mounted upon an internal panel 11 serving as the 
mechanical support therefor, within an internal frame 
with side walls 9, 10 that also support the scanner 



tus of the invention; 40 

Fig. 2 is a longitudinal section and side view show- 
ing details of the construction; 

Fig. 3 is a similar view showing the document feed 45 
power train of the scanner; 

Fig 4 is an outline top or plan view; and 

Fig 5 is a exploded isometric view showing the var- so 
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assembly below the keyboard, with its document guide 
path 16, 21 under the keyboard, document feed inlet 14 
located beyond the top edge of the keyboard, and doc- 
ument outlet 15 disposed beyond the lower edge, adja- 
cent the keyboard user. 5 
[0027] As more particularly shown in the exploded 
view of Fig. 5, there are preferably four principal layers 
to the integrated scanner-keyboard construction of the 
invention: the uppermost scanner-keyboard packaging 
plate with the keys, labelled A; an internal mechanical io 
support and document feeding system B; a main scan- 
ner-keyboard printed circuit board C; and the base or 
bottom guide plate D. 

[0028] In preferred form, as earlier stated, the overall 
scanner-keyboard external packaging is shown in 15 
shape and size(s) similar to standard keyboard packag- 
ing. In the internal common mechanical frame system 
for the keyboard and the scanner, left and right-side 
support frame walls 9 and 10, before mentioned, mount 
the keyboard support panel 11 and, in addition, also 20 
support, below and coextensive, at least in part, with the 
keyboard panel, an accurate scanner document feed 
system including transversely extending powered feed- 
ing rollers 4, non-powered bottom idle rollers 17, an 
electronic drive motor 3, and appropriate gear drives 8A 25 
and SB and powered rollers 6A-6C for the integrated 
scanner, as later more fully described, such construc- 
tion assuring high quality scanning. The same structure 
is used also to support the electronic printed circuit 
board 12,13. so 
[0029] As schematically inferred in Fig. 3, the docu- 
ments (not shown) inserted into the downwardly con- 
cavely curved feed inlet slot 14 beyond the top edge of 
the keyboard are carried downwardly into the planar 
document guide path bounded by the upper plate 21 35 
and the lower outer panel 16, thence horizontally under- 
neath and coextensively with the area of the keyboard 
between the top rollers 68, 6C and 6A supported by the 
frame, and bottom idler rollers 17 supported by the 
outer bottom panel 16; thence emerging at the slightly 40 
rising outlet slot 15, facilitating the right-most drive roller 
6A and idler roller 17 in exiting or ejecting the scanned 
document to the user at exit slot 15. 
[0030] During such feeding of the document, it passes 
the optical scanner head 5 with its lamp 1 9 and sensors 45 
20, Fig. 2,of any well-known type, which, in conventional 
fashion, converts the scanned image data into electrical 
signals. A suitable scanner head for this purpose may 
for example, be those used in the above-referenced 
scanner equipments. so 
[0031] The electronic circuit board 12,13 is mounted 
above the upper cover plate 21 of the document guide 
path, but its circuits, in well-known fashion, control all 
keyboard and scanner operations. The scanning, han- 
dling of keyed data, and transmission to the host com- 55 
puter are controlled by the internal main board 12 with 
its own cpu and memory. The same board is used to 
mount the conventional keyboard keys section 13. The 



indicators 2, disposed on the keyboard. Figs. 1 and 2, 
such as conventional LED devices, will indicate both 
keyboard and scanner status. The scanner- keyboard, 
as before stated, may use the power source of the host 
computer. Thus, the internal mechanical frames for the 
keyboard and scanner comprise the left and right sup- 
port frames 9 and 10 mounted on the keyboard support 
panel 1 1 , with the two frames used to support an accu- 
rate feeding system, gaining high quality scanning. The 
same structure is used also to support the keyboard 
keys and electronic printed circuit 12-13. 
[0032] The electric motor 3 carries a first transmission 
system of bevel and the before-mentioned drive gears 
8A and 8B. This system transfers power from the motor 
to powered rollers 6B and 6C. A second transmission 
system is provided at 7A to transfer power from the 
powered roller 6B to the powered roller 6A. A third trans- 
mission system 7C, 7D, 7E transfers power from rollers 
6C to rollers 6D, 6E and 6F disposed laterally along the 
side of the apparatus. 

[0033] The paper or document guide path defined by 
an upper guide cover plate 21 and a lower outer surface 
16 mounting the non-powered or idler rollers 17, pro- 
vides for smooth paper feeding. 
[0034] Communication with the host computer HI by 
either parallel or serial interface ports, outputting the 
keyboard typed data and/or the document-scanned 
data, is shown schematically at control circuit 22 and 
connector 23. 

[0035] The document guide bottom plate is shown 
hinged at 18 to permit its opening for ready mainte- 
nance or other access. 

[0036] In operation of the integrated station of the 
invention, the user types in data at the keyboard first as 
if it were a regular keyboard. The user starts the scan- 
ning process either by scan command from the host 
computer (slave mode), or simply by inserting a docu- 
ment into the scanner feeding slot 14 (master mode). 
Once the document is scanned, it emerges through the 
exit slot 15 for retrieval by the user. The setting of scan- 
ning parameters can be done off-line using the key- 
board keys, or online from the host computer system HI 
on one application command. 

[0037] Further in connection with the communication 
with the host computer, such is schematically shown 
equipped with a special driver software/hardware inter- 
face, to communicate with the scan-keyboard. This 
driver enables the regular functions of the keyboard and 
the two before-mentioned modes of scanner operation: 

a) Master mode - the scanner automatically starts 
scanning, initiates communications protocol with 
the host computer and the host receives the 
scanned data into a "spool" directory where it is 
stored for application to retrieve it; and 

b) Slave mode - the host computer initiates the 
scanning process utilizing a system command. 
(SCAN [optional parameters] file name) or special 
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applications commands. 

[0038] An example of the beneficial operation enabled 
by the invention is the keying of medical patient's 
records, followed by scanning the physician diagnosis 
and the laboratory tests and results. As another exam- 
ple, a document received by mail can be filed in the 
computer memory along with its scanned image instead 
of using a paper-filling system. 

[0039] The present invention can also have a major 
impact on office operation using copying machines and 
facsimile machines. Today, due to high costs and space 
requirements, such are office-shared resources. With 
the integrated apparatus of the present invention, this 
equipment may often be omitted and replaced by the 
integrated scanner-keyboard with a personal computer 
or any other working station. Copying machines, fur- 
thermore, are often used to duplicate documents for dis- 
tribution or filing. Such can be replaced by a scanner- 
keyboard of the invention with a PC or any other host, 
using the office or external network for distribution of 
information and using a laser printer for production of 
hard copies. 

[0040] The facsimile or FAX machine, indeed, may be 
fully replaced by using a computer HI equipped with 
internal fax modem board H9, Fig. 1 , and a personal 
integrated scanner of the invention. Suitable fax boards 
may be the following: Intel 7782 StatiFAXion; The Com- 
plete PC Inc. Communicator 5828; Cardinal NM0510, 
NM0770; Hayes JT fax 9600B Int.; PowerUser Sendfax 
24/48, 24/96; ATI 2400ETC Internal; Zoom 9624 
Send/receive Int. Fax Modem; ADTECH Datafax 
2400modem/9600Fax. This configuration, indeed, has 
some major advantages over the regular fax machines: 

Security - the received fax on the computer can be 
protected from unauthorized reading by regular 
security tools such as password, magnetic card, 
etc. 

Quality - both for receive and transmit modes, addi- 
tional inexpensive software tools can be used to 
improve the images. The office printer can be used 
for the production of high quality hardcopy output. 
Costs - The additional FAX/modem board required, 
using the equipment of the invention, is considera- 
bly less expensive than the cost of fax machines. 

[0041 ] More generally, in summary, advantages stem- 
ming from the invention include: 

1. Reduced space required for the various data 
capture devices. Scan-keyboard actually brings 
scan/copy of a document to efficient desktop com- 
puter operation without losing any desk space. 

2. Enhanced data input operation, ability to com- 
bine data entry of typed alphanumeric information 
ad high quality scanning of drawings and docu- 



ments. 

3. Improved hardware price/performance and 
reduced direct costs required for data capture 
5 devices: instead of keyboards, scanner and fax 

machines; only the scanner-keyboard of the inven- 
tion is required, for which only one port of the com- 
puter system is sufficient. 

10 4. Reduced indirect costs such as: maintenance 
costs, down-time costs, amortization, etc. 

5. Dramatic improvement in use of may computer 
applications, such as office and desktop publishing, 
15 engineering, educational and medical applications, 
etc. 

Claims 

20 1 . An optically scanned data capture station for com- 
puter interfacing and the like having an electro-opti- 
cal scanner (5), and a document insertion guide 
(16,21) provided with a slot opening (14) for intro- 
ducing a document-to-be-scanned by the scanner 

25 (5) characterised in that the computer interfacing 
includes means at the scanner (5) for enabling the 
scanner automatically to start scanning upon inser- 
tion of the document in said document guide slot 
opening (14) to initiate communications protocol 

30 with the computer (HI) so that the computer (HI) 
may received the scanned data. 

2. An optically scanned data capture station as 
claimed in claim 1 further including electronic con- 

35 trol and signal processing circuits (12,13) for con- 
trolling such functions as CPU, memory and 
communication with the external computer (HI). 

3. An optically scanned data capture station as 
40 claimed in claim 1 and in which the computer inter- 
facing includes means for enabling the computer 
(HI) to command the scanning by the scanner (5) 
in a slave mode. 

45 4. An optically scanned data capture station as 
claimed in claim 1 and in which the computer (HI) 
is provided with an internal fax modem board (H9) 
interfacing with the scanner (5) to enable the inte- 
grated station to substitute for facsimile and copy 
50 operating. 

5. An optically scanned data capture station as 
claimed in claim 1 and to which the scanner (5) is 
optionally attached within a keyboard housing 
55 (9,10,11) or detached therefrom to enable either 
keyboard-scanning joint operation or just keyboard 
operation alone. 
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An optically scanned data capture station compris- 
ing a scanning input device (H3), a computer (HI) 
and means (H8) for connecting the input device 
(H3) to the computer (HI) and to establish a com- 
munication between them, wherein said input 5 
device (H3) comprises detector means for detecting 
the placement of a document by a user, scanning 
means (5) for generating image data representing 
the image of the document, and means, responsive 
to the detector means, for drawing the document 10 
into scanning relationship with said scanning 
means (5) so that said scanning means generates 
said image data, wherein said placement alone is 
sufficient to initiate said drawing, and said computer 
(H1) comprises means for displaying automatically 15 
and immediately in response to said placement and 
receipt of said image data, a visual representation 
of said image data. 
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